. Thus, the combination soma and thin processes (inset in Figure 5L ). Unlike normal vMNs, however, these ectopic neurons often of Olig2 and Ngn2 appears to drive at least some aspects of both the pan-neuronal and subtype-specific differenextended axons from the dorsal side of the neural tube ( Figure 5L, arrowheads) . These axons formed aberrant tiation programs of motoneurons in various developmental contexts. nerve roots, which were never observed at the control side, or in normal embryos at this early stage.
Regulation of Homeodomain Factor Expression Specific Combinatorial Actions of Olig2 and Ngn2 by Olig2 and Ngn2 in Motoneuron Generation
The above results suggest the possibility that misexNext we attempted to ask whether endogenous Olig2 pression of Olig2 and Ngn2 alters the specificity of prois necessary for motoneuron generation. To address this genitor domains in the neural tube. To address this isissue, we designed two fusion proteins, either of which sue, we examined the expression of various markers for was expected to act as a dominant-negative form inprogenitor domains. Ectopic expression of Olig2 led to terfering with the function of endogenous Olig2. In one an attenuation of the expression of Pax7 and Irx3 (Figconstruct termed VP16 
detected by anti-myc-tag antibody in [A]), the number of MNR2/HB9 ϩ cells is significantly reduced (B), whereas En1 ϩ interneurons are normally generated (C) (HH stage 20). (D) Induction of ectopic MNR2/HB9 ϩ cells (arrowheads) by comisexpression of Ngn1 and Olig2 (r5 level at HH stage 20). (E-H) Ectopic induction of MNR2/HB9 ϩ cells (arrowheads) by Olig2 and Ngn2 in the midbrain (E), cervical spinal cord (F), surface ectoderm (G; boxed area in [F]), and otic vesicle (H) (HH stage 14). Insets in (G) and (H) show that ectopic Olig2ϩ cells (red) (positions indicated by arrowheads in [G] and [H]) become TuJ1 ϩ neurons (green). Scale bars: 100 m (shown in [C] for [A]-[C], [F] for [D]-[F], [G], and [H]). and Mash1 was observed in progenitors that

C] for [A]-[C], [D], [G] for [E]-[G], [H], [K] for [I]-[K], [L], and [O] for [M]-[O] and [P]-[U]).
Olig2 and Ngn2 induces ectopic neurons that express tive dominant-negative form of Olig2 blocks endogenous motoneuron generation. These results suggest markers for motoneurons in the neural tube, and also in non-neural tissues. These ectopic neurons specifically that Olig2 and Ngn2 play important roles in the coordinated expression of pan-neuronal and subtype-specific exhibit properties of motoneurons, but not of other neuronal subtypes. Conversely, forced expression of a putaproperties of motoneurons. The 
